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High energy-efficient halogen lamp is a new type of energy-efficient halogen 
lamp, requiring high luminous efficiency and long life. As the core material of 
halogen lamp, the performance requirements of tungsten wire materials used in high 
energy-efficient halogen lamps are getting higher and higher since of the 
implementation of halogen energy efficiency instructions. 
This paper systematically studied the failure mechanism of high energy- 
efficient halogen lamp and the performance requirements of tungsten wire materials. 
In this study, a new grade of tungsten wire which can meet the luminous efficiency 
requirement and the life expectancy of high energy-efficient lamp were developed. 
This new grade of tungsten wire features in good diameter consistency, high surface 
finish, excellent high temperature performance and long interlocking recrystallization 
structure. The main results are as follows: 
(1) By increasing the content of doped K appropriately, adjusting the proportion 
of B\D powder and optimizing the drawing process, the high temperature anti-sag 
property of the tungsten wire was improved significantly 
(2) Developed a new wire redrawing process. Here, the split rate of wire was 
reduced and its high temperature performance was improved, using lower heating 
temperature, while increasing die temperature to improve the deformation 
temperature. 
 (3) According to the results of experiment, the intermediate stress relief 
annealing temperature of doped tungsten wire is slightly lower than that of the first 
recrystallization and about 20-25% decrease of the tensile strength after annealing is 
the optimal experimental parameters and which can lead to the best results. 
(4) The fluctuation of processing temperature and the density change of graphite 
lubricant are the key factors which affected the consistency of tungsten wire diameter. 
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图 1.1  掺杂钨丝加工流程 

































































图 1.4  灯泡点灯熔断后断口形貌 







图 1.2 灯丝螺距不均变形后形貌 
Fig. 1.2 appearance of uneven filament 
pitch deformation 
图 1.3 灯丝形成局部热点形貌 










































































    图 1.5 本文研究思路 





































表 2.1 主要试验设备与检测设备 
Table 2.1 main test equipment 
 主要生产试验设备 检验设备 
 蓝钨炉 扫描电子显微镜 
 掺杂锅 粒度分布仪 
 还原炉 F.S.S.S平均粒度分析仪 
 垂熔炉 氧分析仪 
 旋锤机 多功能原子吸收光谱仪 
 再结晶退火炉 金相显微镜 
 大小转盘 硬度计 
 七模拉丝机 电子天平 
 八模拉丝机 钨丝下垂试验机 
 氧化退火炉 点氢炉 
 六四模拉丝机 拉力机 
 电解清洗设备 激光测径仪 











































图 2.1 φ0.39mm 钨丝再结晶金相组织 
Fig. 2.1 recrystallization metallographic structure of 0.39mm tungsten wire 
钨丝中钾含量主要受粉末掺杂量的影响，钾泡的分布状况受拉丝工艺及去应
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